Introduction: Traumatic damage to the knee joint by twisting is a common health problem in people of all ages.
Introduction
Motor function of a knee is inseparably linked to its constant exploitation and exposure to multiple trauma. Traumatic damage to the knee joint often occurs as a result of the mechanism of sprains, dislocations or fractures. Likelihood of impairment of natural joint function increases in people actively participating in sport, especially professionally (e.g., skiing, hockey, skating, volleyball, basketball, football) and intensively training (e.g., dance) [1, 2] . This does not mean, however, that the problem of damage to ligamentous-capsular and muscular-skeletal structures does not affect people conducting a peaceful lifestyle and preferring passive rest. The mechanism damaging a knee may also occur due to an incorrect setting of a foot on uneven ground, a fall or a locomotor accident.
In the construction of the knee joint (articulatio genus) there are many anatomical structures, each of which is characterized by a specific structure and functions. More important elements stabilizing the knee joint are ligaments: anterior cruciate ligament, posterior cruciate ligament, collateral lateral ligament called fibular, collateral medial ligament called tibial, and patellar ligament. "Stabilizers" play a huge role in the maintenance of joint efficiency, because they protect it from non-physiological movements. The correct range of knee motion is 120-150° for flexion (the lower value refers to active knee flexion, and higher to passive) and 5-10° tolerance for hyperextension [3] . According to Dziak, a "twist (distorsio) is a slight degree of strain of ligaments and joint capsules without interrupting their continuity. It is produced as a result of excessive amplitude of physiological or pathological motion" [4] . In the Anglo-Saxon medical literature there are two similar terms associated with traumatic injuries of the knee: strain (tearing) and sprain (twisting). The first term refers to an injury of the muscle-tendon unit, i.e. the belly of the muscle, its sinews and tendons; the second defines injury of a passively stabilizing mechanism, which includes ligaments and the joint capsule [5, 6] . According to Kuś, injury of the muscle-tendon unit (strain) can be divided into three types of damage depending on the severity: light first degree injury (delicate muscle strain), moderate second degree injury (muscle strain), and severe third degree injury (total disruption of the muscle). Kuś classified sprains of the knee according to severity of the damage. The resulting three-degree scale of sprains comprises: light, small sprain of the knee; moderate sprain; and serious, severe sprain of the knee. In the latter two cases, surgical treatment is recommended, preceded by imaging examination and diagnostic arthroscopy of the knee joint in order to eliminate the instability [7] [8] [9] . Light sprain requires medical treatment if the knee joint meets certain conditions for stability (no over-mobility in extension, medial-lateral laxity at flexion to 30° less than 10°, a small effusion, joint stiffness subsiding before the day of injury). A popular model of early improvement is to use the RICE principle. The abbreviation comes from the first letters of the English words for therapeutic activities: R -rest; I -ice -cryotherapy, ice packs, cold gel packs; C -compression -pressure, tourniquet, stabilizing; E -elevation, alleviation. Later, after light sprain, mild, as well as severe, selected physical treatments are recommended using ultrasound, laser, liquid nitrogen monoxide/carbon dioxide or IR/UV, magnetic fields, galvanic currents, and interference with twoand four-pole currents [10, 11] . A beneficial impact is observed with vibration or classic massage of quadriceps and the gastrocnemius muscle and lower limbs whirlpool. Kinesiotherapy is aimed at increasing the range of motion in the joint to the generally accepted physiological limit, strengthening the rectus femoris and gastrocnemius, and improving motor skills by pioneering impaired proprioception.
Aim of the research
The aim of this study was to determine the usefulness of kinesiotherapy in rehabilitation of the sprained knee joint by comparing the impact of complex knee physiotherapy (physical therapy associated with kinesiotherapy) with partial physiotherapy (only physiotherapy) in the process of shaping quadriceps muscle and triceps muscle of the calf and improvement of mobility of the knee joint.
Material and methods
The study involved 50 people with a history of knee sprains of 327 patients of the Rehabilitation Department of SPZZOZ in Staszów at 11 Listopad Street 78, who in a period from 1 December 2010 to 4 March 2011 attended rehabilitation. Patients were divided into 2 groups of 25 persons. They all agreed to participate in the study. Each patient was tested twice: before the start of rehabilitation and after (after 3 weeks). The first group consisted of persons using complex rehabilitation (15 women and 10 men), and the second consisted of persons willfully giving up the kinesiotherapeutic exercises (12 women and 13 men). The two treatment groups did not differ significantly by gender. The mean age of patients with damage to the knee was 42 years. The patients were from urban and rural areas of the Staszów region and were largely professionally active. The largest population of rehabilitation participants comprised women between 20 and 34 years of age (11 women) , and the smallest comprised men in the same age group (5 men). Women more willingly than men chose therapeutic exercises in the rehabilitation process (Table 1) (15 × 20 min) and local cryotherapy (15 × 3 min). The physical treatments were used by the two groups of patients. Kinesiotherapy consisted of knee extension exercises with submaximal load in a sitting position, riding a stationary bike, and individual training that improves the knee joint. Exercise time, the number of repetitions and load were adapted to the motor abilities of an individual patient. The exercise program was implemented by only one of the treatment groups. Patients independently and voluntarily chose the group. This paper studies performed statistical calculations, including the following calculations: chi-square (c 2 ), coefficient of crosstabulation variation (r c ) and the degrees of freedom (d f ). Patients of Staszów district hospital were surveyed with a questionnaire of 22 points. Questions 1 to 7 and 15 to 18 were answered by the patients, giving their personal details, the intensity of pain and belonging to the group of people fully or partly engaged in the process of rehabilitation treatment. Other points of the survey were based on local orthopedic examination (measurement of muscle strength, range of motion of the knee, thigh and lower leg circumference). Measuring instruments such as a goniometer and tailoring meter were used.
Results
In the period from 1 December 2010 to 4 March 2011, 327 patients benefited from rehabilitation in the Daily Department of SPZZOZ in Staszów, including those with traumatic knee joint -there were 50 sprains (15%), and 277 other diseases (85%) ( Table 2) . More often the right knee joint was injured (28 patients, 56%) as compared with the left (22 patients, 44%) (Table 3 ). In the studied women, right knee sprain (18, 67%) occurred twice as often as the left (9, 33%). Men more often declared left knee injury (13, 57%) than the right (10, 43%) (Table 3, Figure 1 ). Between gender and the side of the knee injury the correlation is low, the relation clear, but small (c 2 = 2.8; r c ≈ 0.23; d f = 1). The strength of the quadriceps muscle and gastrocnemius muscle in healthy leg according to the Lovett scale was usually 5, which was the maximum. Before physical treatments quadriceps strength The muscle strength of the healthy lower limb on the Lovett scale was usually 5 (on average 88%). Before complex physiotherapy, quadriceps muscle strength was: 3 on the Lovett scale (5, 20%), 4 on the same scale (10 persons, 40%) and 5 (10 persons, 40%). Gastrocnemius muscle strength was usually maximum (19 persons, 76%), slightly lower -4 (5 persons, 20%) and 3 (1 person, 4%). After 3-week complex rehabilitation the muscle strength of the quadriceps showed 4 (7 persons, 28%) according to the adopted test scale and 5 (18 persons, 72%). The gastrocnemius muscle in the ma jority of patients achieved the strength of 5 (22 patients, 88%) and 4 (3 persons, 12%) (Table 5, Figure 3) . The relationship between the rehabilitation of the knee joint with physiotherapy associated with kinesiotherapy and strengthening the quadriceps muscle is clear, although small, and the correlation is low (c 2 = 5.3; r c ≈ 0.31; d f = 2). In the case of the gastrocnemius muscle the relationship is presented as almost not significant, and the correlation is poor (c 2 = 1.3; r c ≈ 0.17; d f = 2).
Increase in muscle mass in patients was measured by reduction of each muscle circumference measure- 
Healthy lower limb
Lower limb before rehabilitation Lower limb after rehabilitation ment after the rehabilitation by the measurement made before the therapeutic improvement of the injured limb. Classification of measurements indicated no increase in muscle in 1/3 thigh further in 15 patients (60%), 1/3 thigh proximal in 13 patients (52%), and in lower leg in 18 patients (72%) partially rehabilitated. A 1-cm increase was observed in 8 patients (32%) in 1/3 thigh further, in 9 patients (36%) in 1/3 thigh proximal, and in 5 patients (8%) in the lower leg. A maximum of 2 cm increased the circumstances of 2 people (8%) in 1/3 thigh further, 2 people (8%) in the lower leg and 3 people (12%) in 1/3 thigh proximal (Table 6, Figure 4) .
The difference in the measurements of circumstances of the studied subjects indicated no increase in muscle in 1/3 proximal thigh in 2 patients (8%), and in the lower leg in 7 patients (28%) completely rehabilThe influence of kinesiotherapy on joint motion and process of strengthening selected muscules of leg after the episode of knee joint sprain Figure 5 ). Increase in the range of motion in the knee joint after injury was calculated by comparing the range of motion before and after therapeutic improvement. Extension of the partly rehabilitated knee in 6 cases (24%) did not change after rehabilitation. In 16 pa tients (64%) of the unit there was an increase in the range of motion by 5° and in 3 (12%) by 10°. The range of flexion in the knee joint did not increase in 6 patients (24%) partially rehabilitated, in 11 patients (44%) increased by 5° and in 8 patients (32%) by 10°. None of the patients reached a 15-degree improvement of the range of motion in the knee joint (Table 8, Figure 6 ). Extension of the knee completely rehabilitated in 4 cases (16%) did not change after rehabilitation. In 17 patients (68%) of the unit there was an increase in the range of motion of extension by 5°, in 2 (8%) by 10°, and in 2 (8%) by 15° or more. The range of flexion of the knee did not increase in 5 patients (20%) completely rehabilitated, in 5 patients (20%) increased by 5°, in 12 patients (48%) by 10° and in 3 pa tients (12%) by 15° or more (Table 8, Figure 7) .
The relationship between the applied rehabilitation and the increase in the range of active motion of 
Discussion
The study showed that many people rehabilitated in a state hospital in Staszów are suffering from impaired function of the knee joint due to sprain (15%). The numbers of men and women, and rural and ur- Figure 7 . Increase in motion range in knee joint after complex rehabilitation ban populations, were well balanced. But women from rural areas were more often rehabilitated than those from urban areas, while for men the opposite was true -a larger group were men from a town. Literature attributes knee injuries to young people [8, 10] . The groups of 50 people undergoing observation did not show such a trend. The number of patients in all age groups was very similar. Patients performing daily physical labor made up more than one third of the group rehabilitated, which indicates the importance of movement in the formation of knee sprains. In general the study subjects were more prone to right knee sprains. This situation coincides with increased right knee injury rates in studies on the effectiveness of rehabilitation after arthroscopic reconstruction of the anterior cruciate ligament [12, 13] . Knee injury most frequently causes damage to the anterior cruciate ligament (ACL), nearly 80% of cases. Among women also the right leg underwent more damage as opposed to the population of men who usually had the left leg injured. Complex treatment (physiotherapy and kinesiotherapy) was usually chosen by women and middle-aged people. Young and elderly people avoided exercise, explaining that they did not have enough time or they doubted the effectiveness of the treatment. Physiotherapy was by almost all patients recognized as a "silver bullet" in the treatment of weakened knee joint function. After partial rehabilitation quadriceps strength increased slightly by approximately 0.3° on the Lovett scale, while after complex rehabilitation the growth was more than 0.5°. Both partial and complex rehabilitation strengthened the triceps muscle by 0.2° on the Lovett scale. Differences in strengthening the significant muscles of the injured lower limb between the particular models are small, and the results are insignificant or slightly significant statistically. In the group of patients using only physical treatments the range of extension in the knee joint increased on average by 4.4°, and was smaller by 1° than the average range of extension after rehabilitation enriched with medical exercise. The range of knee flexion increased on average by 5.4° in the group treated with partial rehabilitation and by 2.2° more (7.6°) in the compared group. Differences in the two groups are statistically insignificant. Kinesiotherapy has no significant effect on the growth of muscle strength, circumstances of the injured limb and the range of motion in the knee joint [14] .
Conclusions
Women show a greater involvement in the process of rehabilitation and often take advantage of all the available methods and means. The physical rehabilitation after an episode of knee sprain enriched with kinesiotherapy helps to achieve better results of rehabilitation. Physical exercise can slightly increase the range of flexion of the knee and strengthen the quadriceps muscle.
